ABSTRACT
INTRODUCTION

42
Stand up paddle boarding (SUP) is a new sport, the popularity of which has risen 43 exponentially over the past decade (4). A recent report highlighted that participation in SUP 44 in the United States increased 155% from the year 2010 to 2014, with the major reason 45 provided for participation being for exercise and to get fit (17). It is a hybrid of surfing and 46 paddling in which participants can either distance paddle and/or surf waves with competitions being held around the world which culminate in an annual world title event sanctioned by the
48
International Surfing Association (7, 13) . Despite this global popularity, there is currently no 49 scientific literature available regarding the performance aspect of SUP.
51
The sport involves athletes paddling in a standing position on a board similar to a surfboard 52 however longer (~8-15ft), thicker (4-8in) and wider (26-31in) than traditional surfboards to Oahu' is a crossing of the Ka'iwi channel in Hawaii a distance of 51.5km (32miles). The A Performance Analysis of SUP 4 feet and strong currents (16). It is regarded as the ultimate challenge of physiological 66 endurance and wave riding skills for professional paddlers and water athletes.
68
As SUP increases in popularity and competitiveness, the importance of testing SUP athletes 69 to provide information for both coaches and athletes increases in parallel. Although the 70 majority of physiological testing of athletes is performed under highly-controlled laboratory 71 conditions, these are often not sport specific conditions (8, 14) . Endurance athletes commonly 72 use heart rate (HR) monitors as a training tool to monitor exercise intensity and recovery, Along with the effect of intrinsic and extrinsic variables on SUP marathon races, heart rate 93 intensities during SUP competition are unknown therefore limiting competition preparation 94 and training. The primary aim of this study was therefore to determine the cardiovascular 95 demands of a SUP marathon race and the peak and average speeds attainable during a race.
96
The secondary aim was to determine differences in distance covered due to extrinsic 97 variables on the day and their influence on race results. This study aims to inform athlete 98 preparation and to assist coaches in planning conditioning and race tactics. 
METHODS
101
Experimental Approach to the Problem
102
To determine the cardiovascular demands of an elite marathon race, a performance analysis 103 measuring peak and average heart rate, peak speed and distance covered was conducted with 104 the use of GPS and HR telemetry. Data was categorised into zones for both heart rate and 105 speeds for the duration of the race to highlight the requirements of this form of competition.
106
To ascertain the effect of the extrinsic variables on the day (swell, currents and wind) total 107 distance covered was correlated to race result. 
RESULTS
148
Nine out of the ten participants finished the race with one participant having to withdraw due race. Speed is seen to be more variable with peak speed being at the point when participants 162 were paddling in a westerly direction, enabling them to ride waves. + = significantly less than zone 1, × = significantly less than zone 2, * = significantly less than zone 3 166 p<0.05, † = significantly less than zone 4 p<0.05) 167
164
168
The group, male and female averages displayed in Table 2 shows that participants covered an 169 average distance of 13.56km with a range of 13.34km to 13.87km. Time to completion varied 170 from 1:15.1 to 1:39.9. Peak heart rate recorded ranged from 168bpm (98%HRmax) to 171 208bpm (103%HRmax). Peak speeds recording during the event was 26.39km/hr by the 172 winning female and the highest average speed recorded being 10.8km/hr (3.0m/s) from the Parameter Group (n = 9) Males (n = 6) Females (n = 3) Average heart rate (bpm) 168.56 ± 9.79 172.00 ± 10.32 161.67 ± 3.21
Peak heart rate (bpm) 187.00 ± 13.52 194.17 ± 9.87 172.67 ± 5.03
The heart rates were variable in this race partly due to the variation in ages (18-55yrs). The 189 national competition is divided into open men's and women's, over 40's and over 50's.
190
Although age limits maximum heart rate, all athletes were able to maintain their heart rates 191 above 150bpm for the duration of the race. The lowest heart rates were seen at the beginning
192
of the race where they increased rapidly and were maintained for the majority of the race at perspective but allowed them to maintain a higher average speed for the duration of the race.
204
The utilisation of tactics may also explain the spread of the field up to 660 meters during this 205 event. The participants finishing in higher places were able to obtain a higher average speed order to adequately prepare for the local conditions (winds, tides, currents, swell). These
